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Cnoco6 nojiyneHHH najuraAHHCOflep>Kamero 
KaTajiH3aTopa rHflpHpoBaHHH 

10 

06jiaCTb TeXHHKH 

H3o6peTeHHe othochtc* k oGjiacTM <j)H3HHecKOH xhmhh h MO^ceT 
6bm> Hcnojib30BaHO flUH peryjiHpoBaHHH CKopocra aBTOKaTanHTHHecKHx 

15 peaKL(HH THApHpOBaHHH. 

npe^iiiecTByiomHH ypoBeHb tcxhhkh 

PeaKUHH THApHpOBaHHH OTHOCHTCH K OCHOBHbIM IipOMbllllJieHHblM 

20 npoueccaM, peajuoyeMbiM, KaK npaBHjio, b npHcyTCTBHH KaTajiH3aTopa, b 

HaCTHOCTH, flJIfl CHHTe3a aHHUHKUHHeCKHX H UHKJIHHeCKHX HacbimeHHtix 

opraHHnecKHx coeflHHeHHH, BbicoKOKanecTBeHHoro 6eH3HHa h t.a. 

no JiHxepaTypHbiM aaHHbiM, cm. Grove D.E. Plat. Met., 2002, 46, (2) 
92, oKOJio 75% npoMbiuuieHHbix npoueccoB rH£pHpoBaHHfl npoBOflHTCH Ha 
25 KaTajiH3aTope Pd/C, coAepxcaujeM 5% MeTajuiHHecicoro najuiaAHfl. EoraTaa 
KaTajiHTHHecKaH xhmhh najuiaflHa oxBaTbiBaeT, npaKTHHecKH, Becb cneKTp 
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peaicijHH, Heo6xoflHMbiH jxsin opraHHHecKoro CHHTe3a. TaKHM o6pa30M, 
Pd/C HBJi^eTCH b HacTOHmee BpeM* HaH6oJiee y^aMHOH chctcmoh ^jih 
ocymecTBJieHHH npoqeccoB KaTaJiHTHHecKoro opraHHHecKoro CHHTe3a. 

H3BecTeH cnocoG noJiyneHHH najiJiaAHftcoAepacaiAero KaTajiH3aTopa 
niflpHpoBaHHfl nyTeM BoccTaHOBjieHHH AByxBaneHTHoro najuiaAHA H3 

HCXOAHOrO C06J5HH6HHH H OCa>KAeHHfl BOCCTaHOBJieHHOrO najuiaAHH Ha 

yrjiepoAHbifi MaTepnan, r#e hcxoahbimh coeAHHeHHHMH hbjihiotch 
KOMnjieKCbi Pd (II), cm. Tsuji J. Palladium reagents and catalysts- 
innovations in organic syntheses. John Wiley & sons, Chichester. 1995. 
595p.; Grove D.E. Plat Met., 2002, 46, (1) 48. 

H3BecTeH Taioice cnoco6 noJiyneHHH najiJiaAHHcoAepacaiuero 
KaTanH3aTopa rHApHpoBaHHa nyTeM BOCCTaHOBJieHHH ABy xb an e hth o ro 
najinaAHH H3 HexoAHoro coeAHHeHHJi h oca:>KAeHHH BOCCTaHOBneHHoro 
najuiaAHH Ha ymepoAHbiH MaTepnan, npn 3tom b KanecTBe HexoAHoro 
coeAHHeHHH Hcnojif>3yK)T xjiopHA najuiaAHH (II), cm. H.M.Colquhoun, 
Y.Holton, et all, "New Pathways for Organic Synthesis" («HoBBie nyra 
opraHHHecKoro CHHTe3a»), nepeBOA c aHrjiHHCKoro, M.C.EpMOJieHKo h 
R.r.KHcejreBa, M., «Xhmhh», 1989, c.361, 2 a63au CBepxy. 

PacTBop xjiopHAa najuiaAH* (8,2 r) b xjiopOBOAopoAHOH khcjiotc 
(20 mji KOHiteHTpHpoBaHHOH KHCJiOTbi b 50 mji boabi) HarpeBaiOT b TeneHHe 
2 h., Ao6aBJiHK)T npn nepeMeuiHBaHHH k ropaneH (80°C) cycneH3HH ynia b 
BOAe (93 r. b 1,2 jt. boabi), npeABapHTejibHO npOMtrroro a30THofi khcjiotoh. 

MOHCHO HCnOJIb30BaTb npaKTHHeCKM JIK)60H yrOJIb C AOCTaTOMHO 

6ojibuiOH yAejibHOH noBepxHocTBio, o6pa6oTaHHbiH a30THOH khcjiotoh 
(10%) b TeneHne 2-3 h, c noarieAyiomeH npoMBiBKOH boaoh ajih yAaneHHH 
khcjtotbi h BbrcyuieHHbiH npn 100°C. 3aTeM nocjieAOBaTejiBHO npnGaBJinioT 
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(fropMajibAerHfl (8mji 37% pacTBopa) h pacTBOp ruflpoKCHfla HaTpjra ao 
CHJiLHomejioHHOH peaiojHH. Hepe3 10 mhh. nojiyHeHHbiii KaTaJiH3aTop 
OT^HJiBTpoBBiBaioT, npoMbraaiOT boaoh (10x250mji) h cymaT b BaKyyMe 
Haa xnopHflOM KajibUHa. Bbixoa najuiaAHH 5% Ha yrjie 93-98%. 

^aHHBift cnocoG npHHHT b KanecTBe npOTorana HacToamero 

H306peTeHHH. 

Ero HeflocTaTKOM ^bjihctch He6ojibinaH aKTHBHOCTb nojiynaeMoro 
corjiacHO aaHHOMy cnoco6y KaTajiroaTopa, Heo6xo£HMOCTb co3£aHHH ajih 
ocymecTBJieHHH npouecca KaTajiH3a noBbimeHHOH (cBbiuie 60°C) 
TeMnepaTyp h AaBJieHHH (cBbiuie 5 ara). 3to o6i>HCHfleTCH cjiwkhoctbio 
aKTMBauHH peaKUHOHHbix ljeHTpoB KaTajiH3aTopa, nojiynaeMoro no 
cnoco6y-npoTOTHny. 

PacKpbiTHe H3o6peTeHHH 

B ocHOBy HacTonmero H3o6peTeHHH nojio>KeHO peuieHHe 3aAaHH 
co3AaHHJi cnoco6a nojiyneHHA najiJia#HHcoflep>Kaiiiero KaTajiH3aTopa 
rHflpHpoBaHHH, KOTopbifi o6jiaAan 6bi Gojibinefi KaxajiMTHHecKOH 
aKTHBHOcTbio h pa6oTaji b 6ojiee MancHX ycjiOBHHX (npn KOMHaTHofi 
TeMnepaType h HopisiajibHOM (aTMOc^epHOM) rbbjiqhhh). 

CorjiacHO H3o6peTeHHK> 3Ta 3aaana peiuaeTca 3a cneT Toro, hto b 
cnoco6e nojiyneHHH najuiaflHMCOAep^camero KaTajiH3aTopa raApMpoBaHHa 
nyTeM BoccTaHOBJieHH* AByxBajieHraoro najuiaAHH H3 HcxoAHoro 
coeAHHeHHH h ocaHcaemw BOCCTaHOBJieHHoro najuiaAH* Ha yrjiepoAHbifi 
MaTepnaji b KanecTBe ncxoflHoro coeAHHeHHH Hcnojib3yiOT 
TeTpaaKBanajiJiaAHM (II) nepxnopaT, a BoccTaHOBJieHHbifi najuiaAHH 
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oca>KflaK>T Ha yrjiepoAHSifl HaHOMaTepnaji; b KanecTBe yrjiepoflHoro 
HaHOMaTepHajia MoryT Hcnojib30BaTb 4>yjuiepeH C 6 oi b KanecTBe 
yrjiepoflHoro HaHOMaTepHajia MoryT Hcnojib30BaTb yraepoAHbie 
HaHOTpy 6kh \ b KanecTBe yraepoflHoro HaHOMaTepHajia MoryT 

5 HcnojiB30BaTb KaTOAHBifi fleno3HT; b KanecTBe yraepoAHoro 
HaHOMaTepHajia MoryT Hcnonb30BaTb CMecB 4>yjuiepeHOB C6o h C70 npn 
cneayiomeM cooraoiiieHHH, Mac.%: <j>yjuiepeH Ceo - 60 - 80, 
4>yjuiepeH C70 - 20 - 40. 

3aHBHTejieM He BbMBJieHbi hctohhhkh, coAepacamHe 

10 HH^opMaanio o TexHHHecKHx pemeHHax, HAeHTHHHbix HacToameMy 

H306peTeHHK>, HTO n03B0JI5ieT CfleJiaTb BblBOA O erO COOTBeTCTBHH 
KpHTepHK) «HOBH3Ha» (N). 

PeajiH3aitHH oTJiHHHTenbHbix npH3HaKOB H3o6peTeHHH 
o6ycnoBJiHBaeT BaacHbiH TexHHHecKHH pe3yjibTaT: b pe3yjibTare 

15 Hcnojib30BaHH« b KanecTBe HcxoflHoro coeAHHeHHH TeTpaaKBanajiJia^HH 
(II) nepxnopaTa ,a;ocTHraeTCfl 6ojibuiafl flHcnepcHocTb 
BOCcraHOBJieHHoro MaTepnajia (namiafliw); ocaacAeHHe ero Ha 
yraepoflHOM HaHOMaTepnajie o6ycjiOBJiHBaeT coxpaHeHHe najuiaflHH b 
HaHOKJiacTepHOH 4>opMe. 

20 YKa3aHHbie o6cTOflTejibCTBa cymecTBeHHo noBbimaioT 

KaTajiHTHHecicyio aicraBHOCTb npoayicra, nojiynaeMoro b pe3yjibTaTe 
peanH3aijHH cnoco6a, o6ycjiOBJiHBaiOT B03MO>KHOCTb ocymecTBJieHHH 
npouecca KaTajiH3a npn KOMHaTHOH TeMnepaType h HopMajibHOM 
aTMOc4>epHOM AaBJieHHH. 

25 3aHBHTejieM He o6HapyHceHbi KaKHe-jin6o hctohhhkh 

HH^opMauHH, coflepacamne cBejxeHiw o bjihhhhh 3aflBjieHHbix 
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OTJIHHHTejIBHBIX npH3HaKOB Ha flOCTHTaeMblH BCJieflCTBHe HX 

peajiH3auHH TexHHnecKHH pe3yjibTaT. 3to, no mhchhio 3a*BHTe;w, 
CBHAeTejitcTByeT o cootbctctbhh aaHHoro TexHHHecicoro peiiieHHH 

KpHTepHK) «H306peTaTeJIBCKHH ypOBeHb» (IS). 

5 

KpaTKoe onHcaHHe HepTeaceii 

B ^ajiBHeiiiiieM H3o6peTeHHe noHCHfleTca noapo6HbiM 
onHcaHH 6M npHMepoB ero ocymecTBJieHHa co ccbuncaMH Ha nepTeacH, 
10 Ha KOTopsix H3o6pa^ceHo: 

Ha (|)Hr.l - cxeMa ycxaHOBKH nnx peanH3auHH 3a*iBjiCHHoro 
cnoco6a nojiyneHna najrnaflHHCoaepacaiitero KaTanH3aTOpa 
raflpHpoBaHH^; 

Ha $ur.2 - rpa4>HK, HJiniocTpHpyiomHH 3aBHCHMOCTb o6teMa 
15 noniomeHHH ra30BOH cisiecH ot BpeMeHH b npHcyTCTBHH KaTajiH3aTopa, 
nojiyneHHoro corjiacHo cnoco6y no n.2 4>opMyjibi H3o6peTeHHH b 
pa3JiHHHbix peaicijHax ra^pHpoBaHH^: 

(1) C 2 H4 + H4 > C 2 H6; 

(2) CH 2 = CHCH 2 OH + H 2 > CH 3 CH 2 CH 2 OH; 

20 (3) 2Fe aq +3 + H 2 > 2F eaq +2 + 2H+. 

Ha <J)hi\ 3 - to ace, hto h Ha <j)Hr.2 b npucyTCTBHH KaTajiH3aTopa, 
nojiyneHHoro cornacHO n.3 <|>opMyjibi H3o6peTeHHJi; 

Ha <|>Hr. 4 - to ace, hto Ha 4>hi\ 2 b npHcyTCTBHH KaTajiH3aTopa, 
nojiyneHHoro corjiacHo n.4 <J)opMyribi H3o6peTeHH*; 
2* Ha <|>Hr. 5 - to ace, hto Ha cjmr. 2 b npHcyTCTBHH KaTajiH3aTopa, 

nojiyneHHoro corjiacHo n.5 <J>opMyjibi H3o6peTeHH*. 
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JlyniiiHH BapHaHT ocymecTBJieH*ra H3o6peTCHHH 

YcTaHOBKa fljra peanioauHH cnoco6a BKjnonaeT peaKTop 1 c 
5 nepeMeiiiHBaiomHM ycTpoflcTBOM 2. BoAOpoa HaxoflHTca b 6ajuioHe 3. 
Peaicrop 1 coeflHHeH c MaHOMeTpHHecKofi ycTaHOBKofi 4. 

B nepBOM KOHKpeTHOM npHMepe cnoco6 peajiH3yioT cjieayiomHM 
o6pa30M. 

B peaicrop 1 noMemaioT 2,0 ji. AHCTHJiJinpoBaHHOH BOflbi, bhocht 
io 600 Mr yrnepoAHoro HaHOMaTepHajia, b nacTHocTH, 4>ynjiepeHa C6o> 
,ao6aBJiHK)T 5,22 mji 5,7 • 10" 2 m pacTBOpa [Pd(H 2 0) 4 (C104)2, 
coAepMcamero 0,7 m xjiophoh khcjiotm h nepeMeniHBaiOT b TeneHHe 0,5 
naca. 3aTeM ocymecTBJiniOT BOCCTaHOBJieHHe flByxBajieHraoro 
najuia^HH nyTeM nponycicaHHfl nepe3 npnroTOBJieHHbiH pacTBop 
15 BOAopoAa b TeneHHe 2 nacoB. 

Oca^oK oT(J)Hni>TpOBbiBaK>T Ha 4>HJii>Tpe UJoTTa, npoMbmaioT 

MHOrOKpaTHO J^HCTHJIJIHpOBaHHOH BOAOH H BblCyiUHBaiOT B BaicyyMHOM 

3KCHKaxope Haa P2O5 b TeneHHe AByx cyTOK. Bbixoa KaTajuoaTopa 
cocTaBHJi 98 - 99% (KaTajiH3aTop I ). 

20 BTopoii npHMep (KaTanH3aTOp II) OTJiHHaeTCH ot nepBoro tojibko 

TeM, hto b KanecTBe yrjiepoflHoro HaHOMaTepHajia Hcnojib30Bajm 
yrjiepo^Hbie HaHOTpy6KH; b TpeTbeM npHMepe (KaTajiH3aTop III) 
Hcnojib30BajiH KaTOflHbiH aeno3HT; b neTBep-roM npHMepe (KaTajiH3aTop 
IV) b KanecTBe yrjiepoAHoro HaHOMaTepHajia Hcnonb30BajiH CMecb 

2. (J>yjuiepeHOB C60 h C 70 npH cneayiomeM cooTHomeHHH, Mac.%: 
(j>yjuiepeH C 6 o - 60-80 
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4>yjuiepeH C 7 o - 20-40 

Ka>KAbiH KaTariH3aTop HcnbiTbiBajiH b Tpex yica3aHHbix Bbiuie 
peaKUHHX rHApnpoBaHHfl. JJjix 3Toro KaTajiH3aTop b KOJiHHecTBe 10 Mr. 
noMemajiH b peaKTop h AoGaBJiajiH b cjiynae peaiojHH (1) - 10 mji. 
5 flHCTHnjinpoBaHHOH BO^bi, peaKi^HH (2) - 10 mji. BOAHoro pacTBopa 0,01 
cyjib(J)aTa acejie3a, peaicqHH (3) - 10 mji 0,002 m BOflHoro pacTBopa 
ajuiHJioBoro cnnpTa. B cnynae peaicuHH (1) peaicrop 3anojiHHJiH 

3THneHBOAOpOflHOH CMCCbK) C 06l>eMHbIM COOTHOIIieHHeM 1 : 1, B 

cjiynae peaicijHH (2), (3) - boaopoaom. PeaicuHM npOBOAHJiH npH 
10 TeMnepaType 18 - 25°C h HopMaJibHOM aTMoc(j)epHOM AaBJieHHH. 

Ckopocth peaKUHH (1), (2), (3) peracTpHpOBajiH no H3MeHeHHK> o6i>eMa 

norjiomaeMbix ra30B bo BpeMeHH b npHcyTCTBHH KaTanH3aTOpOB I, II, 

III, IV (<j)Hr. 2, 3, 4, 5 cooTBeTCTBeHHo). 

JJjin cpaBHeHHH b aHanoraHHbix ycjiOBHax onpeAejiHJiH ckopocth 
is rMApHpoBaHHH b npHcyTCTBHH npOMbiiiDieHHoro KaTanH3aTopa Pd/C. B 

pea^HH (1) 3Ta CKopocTb He npeBbiinajia 10 - 12% ot CKopocTeii 

THApHpOBaHHH B npHCyTCTBHH KaTaJIH3aTOpOB I, II, III, IV, b peaKijHH 
(2) THApHpoBaHMe, npaKTHnecKH, He npoHcxoAHJio, b peaKixHH (3) 

pa3JIHHHH B CKOpOCTH THApHpOBaHH* He Ha6jIIOAaJIOCb. 

20 

ITpOMbHIIJieHHaH npHMeHHMOCTb 

flJia peajiH3auHH cnoco6a Hcnojib30BaHO H3BecTHoe HecjioacHoe 
npoMbiuiJieHHoe o6opyAOBaHHe h pacnpocTpaHeHHbie b a^hhoh 

2l o6jiaCTH TeXHHKH MaTepHaJIbl, HTO 06yCJI0BJIHBaeT COOTBeTCTBHe 
H306peTeHHfl KpHTepHK) «npOMbIUIJieHHaH npHMeHHMOCTb» (IA). 
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OopMyjia H3o6peTeHHH 

1. Cnoco6 nonyHeHHH najuiaAHHcoAepacamero KaTajiH3aTopa 
raflpHpOBaHiw nyTeM BOCCTaHOBJieHHfl AByxBaneHTHoro nanjiaAHH H3 
5 HexoAHoro coeAHHeHHH h ocaacfleHHfl BOCCTaHOBJieHHoro najuia^iM Ha 
yrnepoAHBiH MaTepnan, ouiHHaiomHHCfl TeM, hto b icanecTBe 
Hcxo^Horo coeAHHeHHH HcnojiL3yK)T TeTpaaKBanannaAHH (II) 
nepxjiopaT, a BoccTaHOBjieHHLiH najuiaAHH ocaacaaioT Ha yrjiepoAHwft 
HaHOMaTepHan. 

10 2. Cnoco6 no n.l, ouiHHaiomHMCH TeM, hto b icanecTBe 

yrjiepoAHoro HaHOMaTepnajia Hcnojib3yK>T 4>yjuiepeH C 6 o. 

3. Cnoco6 no n.l, ouiHHaiomHHCH TeM, hto b KanecTBe 
yrjiepoAHoro HaHOMaTepnana Hcnojn>3yiOT yrcrepOAHBie HaH0Tpy6KH. 

4. Cnoco6 non.l, OTJiHHaiomHHCH TeM, hto b KanecTBe 
15 yrjiepoAHoro HaHOMaTepnana Hcnojib3yiOT KaTOAHBift Aeno3HT. 

5. Cnoco6 non.l, OTJiHHaiouuHHCH TeM, hto b KanecTBe 
yrjiepoAHoro HaHOMaTepnajia Hcnojn>3yiOT CMecB <|>yjiJiepeHOB C6o h C 7 o 
npH cjieAyiomeM cooTHouieHHH, Mac.%: 

4>yjuiepeH C 6 o - 60-80 
20 ^yjuiepeH C 7 o - 20-40 
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A fl oKyMeHT, onpcAuimoiuMfi o6iahm ypoeeHb rcxHHKH npnopxTera h n P HBC*eHHufl m noHHMaHH* HttoGpeieinui 

E Gojice pnimmi noKj'Meirr imu nareirr. no onyOiHicoiaiiiiuA iia Aaty X AOKyMeirr, KMeioiUHfl HaH6ojicc ojihskoc othouichhc k npeAMery 

MCJKayHapoimon nojia<m hah nocjic hcc n0HCKa , n0 ponawHl1 HOBH3Hy h H3o6perareAbCKHa ypoacHb 
O AOKVMeirr, ornocHiimiicn k ycniOMy pactcpbrrmo, □kchohh- v ^ „ 

Y AOKyMCHT, nopoMauwB Hao6pcraTenbCKHfl ypoacHb b coqe- 

ponaiiiiio ii tjl 

T3HHH C OZLHHM HAH HGCKOAbKHMH AOKyMCHTaMH TO ft 3KC 

V XtOKN'MCIIT. OliyruillKOBittlllMn AO /IHTW M C3K/1V HSpOAHOH nO- 

KQTCrOpHH 

jin-m. no nocjic jum* itcnpaumaaeMOro npHOpHrera & AOKyMeirr. sba*k>iuhhcii nareHTOM-aHanoroM 

II T.A. 


Aara iieKcrBHTCJibHoro 3aBepuieHHfl MeacayHapoflHoro 
noHCKa: 1 5 ceHTa6p« 2004 ( 1 5. 09. 2004) 


JXara ompaBKH Hacroamero OTHera o MexcayHapOAHOM noHCKe: 
07 OKTfl6pji 2004 (07. 10. 2004) 


HaiiMenoBaunc u napec MeacayHapoAHoro noncKoeoro opraHa 
0>enepn/ii.ii!»iM m-icnnyr npOMbiuiJieHHOft 

CoGCTBeH HOCTM 

1*0,123995. Mockdo. 1-59, TCri-5, EepeacKOBCicaa na6., 
30.1 cDukc: 243-3337, Tenetafin: 1 14818 nOflAMA 


YnojiHOMOMeHHoe jihuo: 
B. TeruiAKOBa 
Tejie(J)OH Jfe 240-25-91 



OopMa PCT/ISA/210 (BTOpoR JiHCT)(HHBapb 2004) 



